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(57) ABSTRACT 

A mounting assembly for mounting a composite pressure 
vessel to a vehicle includes a saddle having a curved surface 
extending between two pillars for receiving the vessel. The 
saddle also has flanged portions which can be bolted to the 
vehicle. Each of the pillars has hole in which is mounted the 
shaft portion of an attachment member. A resilient member 
is disposed between each of the shaft portions and the holes 
and loaded by a tightening nut. External to the holes, each 
of the attachment members has a head portion to which a 
steel band is attached. The steel band circumscribes the 
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vessel and translates the load on the springs into a clamping 
force on the vessel. As the vessel expands and contracts, the 
resilient members expand and contract so that the clamping 
force applied by the band to the vessel remains constant. 

20 Claims, 4 Drawing Sheets 
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PRESSURE VESSEL BOTTLE MOUNT 
GOVERNMENT RIGHTS 

The invention described herein was made in the perfor- 
mance of work under NASA Contract No. NCC8-115 and is 5 
subject to the provisions of Section 305 of the National 
Aeronautics and Space Act of 1958 (42 U.S.C. 2457). 

TECHNICAL FIELD 

This invention relates to pressure vessels and more par- 
ticularly to a mounting assembly for mounting composite 
pressure vessels to structures. 

BACKGROUND OF THE INVENTION 

15 

In many aircraft and spacecraft the flight control surface, 
(flaps), are positioned by pneumatic actuators. A pneumatic 
actuator is an actuator that is operates by high pressure gas. 
The high pressure gas is commonly stored in steel bottles 
that are directly bolted to some structure on the aircraft or 20 
spacecraft. A disadvantage to using these steel vessels is 
their weight. 

Because keeping the weight of the spacecraft as low as 
possible is a critical design goal, it has been proposed to 
replace the steel vessels with composite vessel that weighs 25 
substantially less. A problem with using composite vessels is 
that it is difficult to make such vessels with lugs or other 
integral attachment devices. 

Accordingly, a need exists for a mounting assembly for 
mounting a composite bottle or pressure vessel to a struc- 30 
ture. The assembly must be able to accommodate the expan- 
sion and contraction of the vessel as it fills and empties. 

SUMMARY OF THE INVENTION 

35 

An object of the present invention is to provide a mount- 
ing assembly for mounting a composite pressure vessel to a 
structure. 

Another object of the present invention is to provide a 
mounting assembly for mounting a composite pressure 4Q 
vessel to a structure that accommodates the expansion and 
contraction of the vessel as it fills and empties. 

The present invention meets these objects by providing a 
mounting assembly for a composite pressure vessel com- 
prising a saddle having a curved surface extending between 45 
two pillars for receiving the vessel. The saddle also has 
flanged portions which can be bolted to the vehicle. Each of 
the pillars has hole in which is mounted the shaft portion of 
a attachment member. A resilient member is disposed 
between each of the shaft portions and the holes and loaded 50 
by a tightening nut. External to the holes, each of the 
attachment members has a head portion to which a steel 
band is attached. The steel band circumscribes the vessel and 
translates the load on the resilient members into a clamping 
force on the vessel. As the vessel expands and contracts, the 55 
resilient members expand and contract so that the clamping 
force applied by the band does not significantly change 

These and other objects, features and advantages of the 
present invention are specifically set forth in or will become 
apparent from the following detailed description of a pre- 60 
ferred embodiment of the invention when read in conjunc- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a pressure vessel system 65 
having the mounting assembly contemplated by the present 
invention. 
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FIG. 2 is a cross-section showing the bottle and mounting 
assembly contemplated by the present invention. 

FIG. 3 is an enlarged cross section of a section identified 
by circle 3 in FIG. 2. 

FIG. 4 is a perspective view of the band of the mounting 
assembly contemplated by the present invention. 

FIG. 5 is a perspective view of the saddle of the mounting 
assembly contemplated by the present invention. 

FIG. 6 is a cross sectional view of the saddle of FIG. 5. 

FIG. 7 is a perspective view of the band attachment 
member of the mounting assembly contemplated by the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a pressure vessel system for use in an 
aircraft or spacecraft or any other vehicle where minimum 
weight is a key design objective and pneumatic power is 
required, is generally denoted by reference numeral 10. The 
system 10 includes a pressure vessel also called a bottle 12 
made of a composite material which in the preferred 
embodiment is an aluminum liner covered with graphite 
fibers and epoxy. A manifold 14 is coupled to the mouth of 
the bottle for directing of the flow of pressurized gas from 
the bottle to pneumatic actuators, (not shown). Four sole- 
noids 16 control the operation of the manifold and receive 
current through wires and connectors 18. Amounting assem- 
bly 20 is used to mount the bottle 12 to some structure on the 
vehicle, not shown. 

Referring to FIGS. 5 and 6, the mounting assembly 20 
includes a saddle 22. The saddle 22 has a surface 24 curved 
to receive the bottle 12. The curved surface 24 extends 
between two pillars 26 which are identical within manufac- 
turing tolerances. Each of the pillars 26 has a hole having a 
top portion 28 with a hexagon shape and a bottom portion 30 
with a cylindrical shape. The bottom portions 30 have larger 
diameters that their respective top portions 28 defining 
annular walls or stops 29. The saddle 22 also has two flanges 
32 having bolt holes 34 for bolting the saddle to a structure 
on the vehicle in a manner familiar to those skilled in the art. 

Referring to FIGS. 4 and 7 the mounting assembly 20 also 
includes a band 36 and two band attachment members 40. 
The band 36 is generally rectangular and preferably made of 
steel. At each end of the band 36 are holes 38. The band 
attachment members 40 have a head portion 42 with holes 
44. Extending from the head portion 42 is a shaft member 
having a hexagonal portion 46 followed by a cylindrical 
portion 48 and then a threaded portion 50. The diameter of 
the threaded portion 50 being less than the diameter of the 
cylindrical portion 48. 

The assembled bottle and mounting assembly are shown 
in FIGS. 2 and 3. A washer 60 is inserted in each of the 
bottom portions 30 until they abut the walls 29 followed by 
the insertion of resilient members such as springs 62. The 
attachment members 40 are then inserted into each of the 
pillars 26 until the springs 62 surround the first cylindrical 
portions 48 and the top portions 28 surround the hexagonal 
portions 46. 

A rubber isolator 13 is disposed around a portion of the 
bottle 12 and the bottle 12 is placed against surface 24. The 
band 36 is then wrapped around the isolator 13 and mounted 
to the head portions 44 at each end by inserting bolts 54 
through holes 38 and 44. A plate 56 is disposed between the 
band 36 and each of the head portions 42. Nuts 64 and 
washers 66 are then inserted in the bottom portions 30, over 
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the threaded cylindrical portions 50 until the washers 66 
abut against the springs 62. The nuts 64 are then tightened, 
loading the springs 62 and thereby clamping the bottle 12 up 
against the surface 24. 

In the preferred embodiment, the bottle 12 is empty when 5 
first attached to the saddle 22. As the bottle fills with gas, it 
expands as much as 0.05 inches in diameter. The springs 62 
allow the band 36 to expand with bottle while maintaining 
a constant clamping load on the bottle. As gas is used, the 
bottle contracts and the springs allow the band 36 to contract io 
while maintaining a constant clamping load. 

Thus, a mounting assembly for mounting a composite 
pressure vessel or bottle to a structure is provided that 
maintains a constant clamping load on the bottle as the bottle 
expand and contracts. 15 

Various modifications and alterations to the above - 
described preferred embodiment will be apparent to those 
skilled in the art. Accordingly, these descriptions of the 
invention should be considered exemplary and not as lim- 
iting the scope and spirit of the invention as set forth in the 20 
following claims. 

What is claimed is: 

1. A mounting assembly for mounting a composite pres- 
sure vessel to a structure comprising: ^ 

a saddle having a curved surface, extending between two 
pillars, for receiving said vessel, each of said pillars 
having a hole extending therethrough; 

at least two attachment members, each of said attachment 
members having a shaft member disposed in one of 30 
said holes and mounted to a resilient member therein, 
and also having a head portion disposed external to said 
pillars; and 

a band attached to each of said head portions and extend- 
ing around and in contact with said vessel. 35 

2. The assembly of claim 1 wherein each of said pillar 
holes has a first portion and a second portion of different 
diameters, thereby defining annular stops against which said 
resilient members abut respectively. 

3. The assembly of claim 2 wherein each of said first 40 
portions has a hexagonal shape. 

4. The assembly of claim 3 wherein each of said second 
portions has a cylindrical shape. 

5. The assembly of claim 4 wherein each of said second 
portions has a larger diameter than its respective first por- 45 
tion. 

6. The assembly of claim 5 wherein said saddle further 
comprises two flanges for attaching said saddle to said 
structure. 

7. The assembly of claim 1 wherein each of said shaft 50 
members further comprises a hexagonal shaped portion, and 

a cylindrical portion. 

8. The assembly of claim 7 wherein each of said shaft 
members further comprises a threaded portion having a 
diameter less than the diameter of said cylindrical portion. 55 

9. The assembly of claim 1 further comprising a rubber 
isolator disposed around a portion of said vessel. 

10. A mounting assembly for mounting a composite 
pressure vessel to a structure comprising: 

a saddle having a curved surface extending between two 60 
pillars for receiving said vessel, each of said pillars 
having a hole extending therethrough, said holes hav- 
ing a hexagonal shaped portion and a cylindrical por- 
tion with a diameter greater than said hexagonal shaped 
portion, thereby defining a stop; 65 

at least two attachment members, each of said attachment 
members having a shaft member disposed in one of 
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said holes and having a head portion disposed external 
to said holes, said shaft member comprising a hexago- 
nal shaped shaft portion and a cylindrical shaft portion, 
each of said attachment members disposed in one of 
said holes so that said hexagonal shaped portion cir- 
cumscribes said hexagonal shaped shaft portion and 
said cylindrical portion circumscribes said cylindrical 
shaft portion; 

a resilient member disposed between each of said cylin- 
drical portions and said cylindrical shaft portions and 
abutting one of said stops at one of its ends; 
means for loading each of said resilient member; and 
a band attached to each of said head portions and extend- 
ing around and in contact with said vessel. 

11. The assembly of claim 10 wherein said resilient 
member is a spring. 

12. The assembly of claim 11 wherein said each of said 
shaft members further comprises a threaded shaft portion 
having a diameter less than the diameter of said cylindrical 
shaft portion and extending therefrom. 

13. The assembly of claim 12 wherein each of said 
loading means includes a tightening nut mounted to said 
threaded shaft portion and abutting the other end of said 
resilient member. 

14. The assembly of claim 13 further comprising a rubber 
isolator disposed around a portion of said vessel. 

15. The assembly of claim 10 further comprising a plate 
disposed between each of said head portions and said band. 

16. A pressure vessel system for use in a vehicle where 
reduced weight is a design objective and pneumatic power 
is required, comprising: 

a pressure vessel made of a composite material; 
a manifold coupled to the mouth of the vessel for directing 
the flow of pressurized gas from the vessel to the 
vehicle; 

at least one solenoid for operating said manifold; 
at least one wire and connector coupled to said solenoid; 
a mounting assembly for mounting said vessel to the 
vehicle, said mounting assembly comprising; 
a saddle having a curved surface extending between two 
pillars for receiving said vessel, each of said pillars 
having a hole extending therethrough, said holes hav- 
ing a hexagonal shaped portion and a cylindrical por- 
tion with a diameter greater than said hexagonal shaped 
portion, thereby defining a stop; 
at least two attachment members, each of said attachment 
members having a shaft member disposed in one of 
said holes and having a head portion disposed external 
to said holes, said shaft member comprising a hexago- 
nal shaped shaft portion and a cylindrical shaft portion, 
each of said attachment members disposed in one of 
said holes so that said hexagonal shaped portion cir- 
cumscribes said hexagonal shaped shaft portion and 
said cylindrical portion circumscribes said cylindrical 
shaft portion; 

a resilient member disposed between each of said cylin- 
drical portions and said cylindrical shaft portions and 
abutting one of said stops at one of its ends; 
means for loading each of said resilient member; and 
a band attached to each of said head portions and extend- 
ing around and n contact with said vessel. 

17. The system of claim 16 wherein said composite 
comprises an aluminum liner covered with graphite fibers 
and epoxy. 
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18. The assembly of claim 16 wherein said each of said 
shaft members further comprises a threaded shaft portion 
having a diameter less than the diameter of said cylindrical 
shaft portion and extending therefrom. 

19. The assembly of claim 16 wherein each of said 
loading means includes a tightening nut mounted to said 
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threaded shaft portion and abutting the other end of said 
resilient member. 

20. The assembly of claim 16 further comprising a rubber 
isolator disposed around a portion of said vessel. 



